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The Real-Time Control of 
An Active Balance Board 









• Low back pain is a major cause of both chronic pain and opioid 
prescription.
• More people are being diagnose with chronic low back pain.
• More Opioid are being prescribed due to chronic low back pain.
• National Institutes of Health are prioritizing research to combat 
opioid use.
Project Description
• In this project, we developed a pneumatically driven
balance board to be used in the evaluation of dynamic
postural control. The development of a balance board that
can deliver external perturbations will be significant in the
evaluation and treatment of motor control deficits in








• The balance board system is a wooden board attached to 
three pneumatic muscles which can move 3 DOF. 
• The system is controlled using a MATLAB application
Data Collection
• Data is collected from both EMG sensors attached to the patient 
and from an inertial measurement unit attached to the board
• IMU data is collected through an Arduino
• EMG data is collected using a Bitalino
Graphic User Interface
• A GUI was created using MATLAB 
from which the system is 
controlled.
• System can be controlled 
manually or by using 
preprogrammed recipes
Graphic User Interface
• The user interface has three different modes 
connection, manual, and automatic. 
• The connection mode permits the user to connect 
to the controller and the EMG sensors (Bitalino) 
through the GUI. The controller controls the 
pneumatic muscles and receives the roll and 
pitch angles from the IMU. The Bitalino measures 
EMG signals.
• The Manuel mode the user to manually actuate 
the pneumatic muscles individually. Graphs of the 
pitch, roll, and EMG signals are provided in real-
time. 
• In the Automatic mode of the GUI, the user can 
select any one of six options for predefined 
muscle sequences. Selecting the “Choose File” 
button allows a saved file on the computer to be 
chosen and executed.
System
• The balance board was 
started to be used in the 
physical therapy center at 
UTC.
• Testing has just begun on the device, so no final data is 
yet available, however, it looks promising
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